Enkephalinase from rat kidney. Purification, characterization, and study of substrate specificity.
"Enkephalinase," a membrane-bound peptidase hydrolyzing the Gly3-Phe4 amide bond of enkephalins, initially characterized in brain, was purified from a rat kidney microsomal fraction. After differential solubilization with Triton X-100, the use of DEAE-Sephadex, concanavalin A, and hydroxylapatite chromatography led to a 2000-fold purification, close to homogeneity. Renal enkephalinase appears to be a glycoprotein Mr = 92,000-95,000 with catalytic properties and sensitivity to chelating agents and inhibitors (Thiorphan, phosphoramidon) very similar to those of the cerebral enzyme. The enzyme co-purified until the final step with "renal brush-border neutral proteinase" (EC 3.4.24.11) activity assayed with 125I-insulin B chain as substrate and displaying similar sensitivity to inhibitors. The specificity of the purified enkephalinase has been studied using either peptides derived from the enkephalins or model peptides of general formula (Ala)m-Tyr-(Ala)n as substrates. In all cases the bond cleaved was that involving the amino group of an aromatic residue, specificity being also defined by the nature of the neighboring residue on the COOH-terminal side. A free carboxyl in the latter residue was essential in the two series of substrates, indicating that enkephalinase more efficiently functions as a dipeptidyl carboxypeptidase than as an endopeptidase.